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ABSTRACT
Background and objective: Admission to the cardiac care unit may cause physiological and psychological problems in patients.
This study aimed to investigate the effect of hand reflexology on anxiety and physiological variables among female patients with
acute coronary syndrome hospitalized in the cardiac care unit.
Methods: This randomized placebo controlled clinical trial was conducted on 90 female patients hospitalized in the cardiac care
unit in an urban area of Iran. The patients were chosen using a convenient sampling method and then were randomly assigned
into intervention (n = 45) and placebo (n = 45) groups. While the intervention group received hand reflexology for 20 minutes, the
placebo group received a simple touch of hand without the stimulation of reflexology points. Demographic data was collected at
the beginning of the study using face-to-face interviews with the patients. The anxiety level was assessed using the Spielberger’s
State-Trait Anxiety Inventory (STAI) immediately after the intervention and 30 min after the intervention. Also, physiological
variables including respiratory rate, heart rate, blood pressure and oxygen saturation were measured before, immediately after the
intervention and 30 minutes after the intervention. Descriptive and inferential statistics were used for data analysis.
Results: There was no statistically significant differences between the intervention and placebo groups before the intervention
(p > .05). The anxiety level in the intervention group was significantly lower than that of the placebo group immediately after
the intervention and 30 minutes after the intervention (p < .05, η = 0.090). However, no statistically significant differences in
physiological variables between the groups were observed (p > .05).
Conclusions: Hand reflexology influenced the level of anxiety. Therefore, nurses can use hand reflexology as a method for
reducing patients’ anxiety along with other nursing interventions.
Key Words: Anxiety, Acute coronary syndrome, Physiological variables, Cardiac care unit, Hand reflexology
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1. INTRODUCTION
Most patients with coronary heart diseases experience many
emotional and psychological problems in the early days of ad-
mission to the cardiac care unit (CCU).[1] One of the nursing
diagnoses for such patients is anxiety, which is considered
a risk factor for coronary artery diseases.[2] It is believed
that more than 42% of patients with cardiac diseases, 50%
of patients with acute coronary syndrome (ACS) and 63%
of patients with heart failure experience anxiety.[3] Anxiety
influences the functions of all body parts and can increase
the risk of a subsequent heart attack. Anxiety has negative
effects on patients with ischemic heart diseases.[4] Anxiety
influences the nervous system, endocrine glands and the im-
mune system. Therefore, it can cause disturbances in the
cardiac rhythm and lead to cardiac ischemia, heart failure,
delirium and delayed recovery from infections.[5]
The process of patient transfer to the CCU increases anxiety
in these patients. ‘Transfer anxiety’ has been accepted as a
diagnosis in 1992 by the North America Nursing Diagnosis
Association. Many patients have physical issues and symp-
toms of anxiety after transfer from the CCU to the general
care unit.[6] Factors such as being hospitalized in a stressful
environment, a lack of awareness of the disease process, fear
of problems that may arise in the future for patients, carrying
out cardiopulmonary resuscitations for other patients, pa-
tients’ mortality rate and sleep disturbances contribute to the
development of anxiety in patients admitted to the CCU.[7]
An increase in the level of anxiety has a negative effect on
patient’s healing and recovery; e.g., it increases the duration
of hospitalization and leads to patient’s death.[8] Watkins et
al.’s study showed that anxiety was an important factor in
patients’ mortality after a cardiovascular event.[9] Reducing
patients’ anxiety as a nursing intervention can reduce the
sympathetic response to anxiety in patients. Reducing the
sympathetic stimulation reduces heart rate, pain and other
symptoms related to ischemia.[10] There are various phar-
macological and non-pharmacological methods for reducing
anxiety.[11] Drug-related complications affect patients’ con-
sciousness and cognition and increase the risk of drug depen-
dence and addiction.[12] Given the consequences and side
effects of drugs, it is needed to low cost and safe methods
for reducing patients’ anxiety and preserving their hemody-
namic stability.[13] Non-pharmacological interventions such
as distraction, relaxing music, relaxation techniques, bio-
feedback and massage therapy are used informally by nurses
as measures for reducing patients’ anxiety.[14]
Reflexology as a common method of complementary ther-
apy[15] is considered a hand massage therapy.[16] It is based
on the idea that each body organ has a corresponding reflec-
tion region on feet, hands and ears as the mirror of the body.
Stimulating particular reflexes in these areas affects related
organs and systems.[17] Most studies showed that reflexol-
ogy caused deep relaxation, body and mind balance, reduced
stress symptoms and created good feelings in patients.[18]
The theory of reflexology is based on the principle that energy
flows through vertical zones throughout body from organs
toward the head.[19] Therefore, massage and stimulation of
nerves cause relaxation, reduce tension and as a result returns
balance in the body.[20] Some studies confirmed the effect of
reflexology on anxiety and physiological parameters.[21] For
instance, Farahani et al. examined the effect of hand mas-
sage on anxiety and physiological indicators on 60 patients
before the cataract surgery.[22] A reduction of anxiety and an
improvement of physiological indices prior the surgery were
reported.[22] Nazari et al. examined the effect of hand mas-
sage on the reduction of anxiety among patients undergoing
the ophthalmology surgery using local anesthesia.[23] Brand
et al. using a quasi-experimental study assessed the effect
of hand massage on patients’ anxiety among patients under-
going the outpatient surgery.[24] They showed a significant
difference in the level of anxiety between hand massage and
control groups and believed that hand massage effectively
reduced anxiety.[23, 24]
Studies have also been conducted on the effects of hand mas-
sage among patients with heart diseases. Hyun et al. reported
that hand massage reduced anxiety in patients with ischemic
heart diseases.[25] Mei et al. and Heidari et al. focused on the
reduction of anxiety among patients with cardiac catheteri-
zation using hand massage and achieved different results in
terms of the effect size of the intervention.[26, 27] On the other
hand, Wang and Keck used the massaging of organs (feet
and hands) and showed a significant reduction in physiologi-
cal variables including the pulse rate and respiratory rate.[28]
Combron et al. also showed the effect of hand massage on
the reduction of systolic blood pressure and the increase
of diastolic blood pressure.[29] Jones et al. in two studies
showed that reflexology had no effect on physiological pa-
rameters in healthy volunteers as well as in patients with
heart failure.[30, 31] Given the differences in the effectiveness
and use of reflexology among healthcare staff, there was a
need to study the effect of reflexology on patients admitted
to the CCU. Therefore, the present study aimed to investigate
the effect of hand reflexology on anxiety and physiological
variables among patients with ACS hospitalized in the CCU.
2. METHODS
2.1 Design and sample
This randomized placebo trial was conducted in the CCU of
a large referral teaching hospital in an urban area of Iran. The
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sample consisted of female patients with ACS admitted to the
CCU. Given the number of samples in a previous study,[32]
95% confidence interval (α = 5%), power of 90% (β = 10%)
and 10% dropout, the number of samples was determined 45
patients in each group using the following sampling formula:
n = (z [1-α/2]+z[1-β])2(S21+S
2
2)/∆M2
2.2 Inclusion and exclusion criteria
Female patients with ACS were enrolled on the second day
of admission. It was noted that to prevent the effect of gender
on the anxiety level, only female patients were included in
this study. The patients were selected using a convenient
sampling method and then were assigned to intervention
and placebo groups using a random sampling method. The
assignments to the groups were performed using a block ran-
dom method with the ratio of 4:4 by a staff nurse who was
unaware of the patients’ assignments using a table of random
numbers. Also, the size of blocks was not announced during
this process to prevent any selection bias.
Inclusion criteria were female gender, the age group 18-60
years, not currently pregnant, having no cardiac pacemaker,
no addiction to alcohol or drugs, no routine use of anxiolytic
drugs, no sensory impairment, no infection or ulcers or skin
diseases in the hands, and no history of reflexology massage.
Those patients who were unwilling to continue the study,
transferred to another unit, received warfarin, or had any
contraindication to continue the intervention were excluded
from the study.
2.3 Ethical considerations
The study was carried out from March 2016 to July 2017.
Prior to the study, the research proposal was approved by
the ethic committee with which the authors worked (Decree
code: IR.Shahed.REC.1395.171). The research protocol was
registered in the Iranian clinical trial system with the code
IRCT201703287529N13. The purpose and method of the
study were described to the patients. Also, their confidential-
ity throughout the study was ensured and informed consent
was obtained from those who willingly agreed to take part in
this study.
2.4 Procedure
The list of female patients with ACS and hospitalized in the
CCU was provided to the investigators. Using the blocking
and table of random numbers, the patients were assigned
into intervention and placebo groups. In the intervention
group, a female researcher who had received appropriate
education and training in reflexology drew curtains around
the patient to provide privacy. The researcher sat on a chair
near the patient and greased the patient’s hand with sweet
odorless almond oil for one minute. Next, according to In-
gham’s method,[32] hand reflexology was performed on the
right hand and then left hand for 20 minutes. The researcher
performed the massage with her thumb, started from the
forearm, moved to the wrist, palm, back of the hand and
lastly fingers. In the intervention group, the patient received
two minutes of reflexology massage at the three reflexology
points for the pituitary gland, heart and solar plexus (six min-
utes in total), using a stimulation with a moderate pressure.
The solar plexus, pituitary and heart points were located by
the researcher. She exerted firm downward pressure with
her thumb at the points for two minutes in every area. The
pressure was regulated so that the upper thumb was white,
but patients did not feel any pain. Subsequently, a circular
rotational massage was applied to the specific points. The
same procedures were performed on the other hand. In the
placebo group, conditions similar to the intervention group
were created, but the simple touch of hand without stimula-
tion of the reflexology points was applied. It was noted that
in both groups, the massage was performed exclusively by a
female person.
The procedure environment for both groups was to minimize
unnecessary disturbance and promote rest through dimming
the lights (unless contraindicated), closing curtains, partially
posting ‘Patients Are at Rest” and Please Do Not Disturb’
signs. Nurses and medical staff were instructed not to disturb
the patient during the intervention or rest period unless it was
imperative. In all cases, efforts were made by the staff to
proceed silently within the ward to prevent any disturbance.
2.5 Data collection
Data was gathered using a questionnaire consisting of three
parts. The demographic data form was filled out using pa-
tient’s medical records or interviewing the patients. The
Spielberger’s State-Trait Anxiety Inventory (STAI), and the
checklist of physiological variables were also used.
The STAI was developed by Spielberger in 1970.[33] It had
40 items and two anxiety parts that were completed through
interviews with the patients. The STAI as a self-assessment
questionnaire was consisted of short items and contained two
separate scales consisting of a total of 40 items. The first part
(1-20 items) was related to State Anxiety and the second part
(questions 21-40) was about Trait Anxiety. The State Anxi-
ety scale referred to an individual to describe how he/she felt
at a given moment and in certain circumstances and describe
her/his feelings about the situation. The Trait Anxiety scale
referred to an individual to describe how he/she felt usually
across typical situations that everyone experienced on a daily
basis. The result was based on the score of positive answers
from very low (4), low (3), high (2) very high (1). However,
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negative questions had reverse scoring, i.e. very low (1), low
(2), high (3) and very high (4). The total score was between
40 (the lowest possible anxiety) and 120 (the highest possible
anxiety). A score of 40-79 indicated mild anxiety, 80-119
indicated moderate anxiety and 120-160 showed severe anxi-
ety.[34] Mahram (1994) confirmed validity and reliability of
the Farsi version of the STAI.[35]
The data was collected before, immediately after the inter-
vention and 30 minutes after the intervention. In addition to
recording the level of anxiety, respiratory rate (RR), heart rate
(HR), systolic blood pressure (SBP), diastolic blood pressure
(DBP) and mean arterial pressure (MAP) were measured
using 800 SI digital monitors produced by the Poyandegan
Rah Saadat Co R©. Moreover, oxygen saturation (SPO2) was
measured using a pulse oximetry device.
This study was doubled-blinded, so that the patients were
blinded to the intervention and were unaware of the groups’
assignments. Also, the data was collected by a staff nurse
in the CCU who was blind to allocation of the groups. Ad-
ditionally, the statistical analyzer was also not aware of the
patients’ allocation.
2.6 Data analysis
Descriptive and inferential statistics were used for data anal-
ysis. Repeated measure ANOVA, Fisher’s Exact, Mann-
Whitney U, t-Test and Chi-Square test were performed via
the SPSS software version 22 (SPSS; SPSS Inc., Chicago,
IL, USA). The Kolmogorov-Smirnov test was performed to
investigate the normality of data. The significance level was
considered p < .05.
3. RESULTS
The demographic data of the patients were described in Table
1. All female patients with ACS in the ward were included in
this study. They also suffered from other diseases including
hypertension and diabetes mellitus. No statistically signifi-
cant differences between the groups were reported in terms
of demographic characteristics (p > .05).
Table 1. Comparisons of demographic characteristics between the groups immediately after and 30 minutes after the
intervention
 
 
Demographic characteristics of the patients 
Intervention 
(n = 45) 
Placebo 
(n = 45) 
Statistical analysis, p-value 
Age (year)  
(Mean ± SD) 
50.16 ± 6.87 48.87 ± 6.72 
Independent t-test, 
t = .89, df = 88, p = .37 
Length of hospitalization (day) 
(Mean ± SD) 
2.57 ± 1.05 2.73 ± 1.05 
Mann-Whitney U, 
Mdn = 2, u = 1012.50, p = .99 
Education level,  
N (%)  
Illiterate 16 (35.6) 11 (24.4) 
Chi-Square test, 
χ2 = 1.34, df = 3, p = .71 
Primary school 15 (33.3) 18 (40) 
Secondary school 9 (20) 10 (22.2) 
High school 5 (11.1) 6 (13.3) 
Total 45 (100) 45 (100) 
Marital status, 
n (%) 
Married 38 (84.4) 39 (86.7) 
Fisher’s Exact test, 
p = .99 
Widow 7 (15.6) 6 (13.3) 
Total 45 (100) 45 (100) 
Employment status,  
n (%) 
Employed 1 (2.2) 6 (13.3) 
Fisher’s Exact test, 
p = .11 
Housewife 44 (97.3) 39 (86.7) 
Total 45 (100) 45 (100) 
Smoking,  
n (%) 
Yes 8 (17.8) 4 (8.9) 
Fisher’s Exact test, 
p = .35 
No 37 (82.2) 41 (91.1) 
Total 45 (100) 45 (100) 
History of hospitalization,  
n (%) 
Yes 30 (67.0) 33 (73.3) 
Fisher’s Exact test, 
p = .99 
No 15 (33.0) 12 (26.7) 
Total 45 (100) 45 (100) 
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The means of anxiety before the intervention, immediately
after the intervention and 30 minutes after the intervention in
the groups were presented in Table 2. No statistically signifi-
cant differences in the level of anxiety in the groups before
the intervention were found (p > .05). However, immediately
after the intervention and 30 minutes after the intervention,
the anxiety level was reduced in the intervention group (p =
.003, η = 0.09).
According to Table 3, no statistically significant differences
in physiological variables between the groups before and
after the intervention were reported (p > .05).
Table 2. Comparisons of anxiety between the groups immediately after and 30 minutes after the intervention
 
 
Anxiety  Intervention  (n = 45) 
Placebo 
(n = 45) 
Statistical analysis, 
p-value 
State Anxiety 
(Mean  ± SD) 
Before the intervention 49.43 ± 11.30 48.22 ± 10.08 Repeated Measures ANOVA,  
F(1, 88) = 6.71, p = .01, 
Partial Eta Squared = 0.71, 
Observed Power = 0.72 
Immediately after the intervention 35 ± 9.03 43.91 ± 11.79 
30 min after the intervention 35.29 ± 8.96 43.84 ± 11.77 
Trait Anxiety 
(Mean ± SD) 
Before the intervention 48.36 ± 7.88 49.11 ± 9.34 Repeated Measures ANOVA,  
F(1, 88) = 8.22, p = .005, 
Partial Eta Squared = 0.08, 
Observed Power = 0.81 
Immediately after the intervention 37.89 ± 7.24 45.49 ± 11.55 
30 min after the intervention 37.93 ± 7.19 45.58 ± 11.57 
Total anxiety 
(Mean ± SD) 
Before the intervention 97.69 ± 17.37 97.33 ± 16.45 Repeated Measures ANOVA, 
F(1, 88) = 9.13, p =.003, 
Partial Eta Squared = 0.09, 
Observed Power = 0.84 
Immediately after the intervention 72.89 ± 15.71 89.40 ± 21.26 
30 min after the intervention 73.22 ± 15.13 89.42 ± 21.27 
 
Table 3. Comparisons of hemodynamic indicators between the groups immediately and 30 minutes after the intervention
 
 
Hemodynamic indicators 
Intervention 
(n = 45) 
Placebo 
(n = 45) 
Statistical analysis, 
p-value 
HR                   
(Mean ± SD) 
Before the intervention 83.49 ± 10.77 83.42 ± 15.51 Repeated Measures ANOVA, 
F(1, 88) = 0.16,  
p = .90 
Immediately after the intervention 83.51 ± 9.98 82.93 ± 14.35 
30 min after the intervention 82.87 ± 11.04 82.51 ± 14.79 
RR 
(Mean ± SD) 
Before the intervention 19.40 ± 1.94 19.40 ± 1.83 Repeated Measures ANOVA, 
F(1, 88) = 0.59,    
p = .44 
Immediately after the intervention 18.89 ± 2.10 19.29 ± 2.09 
30 min after the intervention 18.78 ± 1.46 19.22 ± 1.59 
SBP 
(Mean ± SD) 
Before the intervention 136.84 ± 24.62 131.82 ± 28.25 Repeated Measures ANOVA, 
F(1, 88) = 0.51,   
p = .47 
Immediately after the intervention 137 ± 21.13 133.20 ± 25.69 
30 min after the  intervention 134.53 ± 23.73 132.22 ± 28.27 
DBP 
(Mean ± SD) 
Before the intervention 81.82 ± 14.94 81.67 ± 15.99 Repeated Measures ANOVA, 
F(1, 88) = 0.36,   
p = .84 
Immediately after the intervention 83.56 ± 13.29 82.07 ± 15.61 
30 min after the intervention 80.33 ± 15.44 80.24 ± 15.78 
MAP 
(Mean ± SD) 
Before the intervention 97.93 ± 19.09 97.47 ± 19.91 Repeated Measures ANOVA, 
F(1, 88) = 0.10, 
p = .92 
Immediately after the intervention 100.02 ± 16.42 98.78 ± 20.67 
30 min after the intervention 97.27 ± 17.45 97.82 ± 21.31 
SPO2  
(Mean ± SD) 
Before the intervention 95.16 ± 3.23 95.38 ± 3.46 Repeated Measures ANOVA, 
F(1, 88) = 0.36, 
p = .54 
Immediately after the intervention 95.31 ± 2.99 95.64 ± 2.83 
30 min after the  intervention 95.36 ± 2.96 95.87 ± 2.11 
 Note. RR: respiratory rate, HR: heart rate, SBP: systolic blood pressure, DBP: diastolic blood pressure, MAP: mean arterial pressure, SPO2: oxygen saturation.  
 
4. DISCUSSION
The purpose of this study was to investigate the effect of hand
reflexology on the anxiety level and physiological variables
among female patients with ACS in the CCU.
The results of this study showed that hand reflexology re-
duced the anxiety level. In the intervention group, anxiety
was decreased in State Anxiety and Trait Anxiety. Also, to-
tal anxiety was significantly higher in this group compared
to the placebo group, which received the simple touch of
hand without the stimulation of reflexology points. These
findings were in line with those of previous studies. For
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instance, Hyun et al.’s study on patients with ischemic heart
diseases[25] and Heydari et al.’s study on patients with cardiac
catheterization showed that hand reflexology reduced anxi-
ety.[27] However, McVicar et al. found that hand reflexology
had no significant effect on patients’ anxiety.[36]
In this study, anxiety reduction was observed in the placebo
group, but it was not statistically significant. This change
in the anxiety level could be attributed to the ‘Hawthorne
effect’. When individuals are exposed to monitoring and
evaluation, they may show some positive effects of the inter-
vention including anxiety reduction.[37]
This study also evaluated the effects of hand reflexology on
physiological parameters and reported no significant changes
after the intervention. Park et al. found that DBP in the in-
tervention group was significantly reduced, but SBP and HR
were not significantly reduced.[38] Hyun showed that hand
reflexology influenced anxiety in 54 patients with cardiac is-
chemia admitted to the CCU and reduced their blood pressure
and RR.[25] Contrary to the results of this study, Farahani et
al. reported that after hand reflexology in patients before the
cataract surgery, changes in blood pressure, HR and RR were
reported.[22] In addition, Gunnarsdottir and Jonsdottir et al.
did not show any significant changes in other physiological
parameters after reflexology massage in patients with chronic
heart failure except the reduction of SBP.[39] In five clinical
trials, Wang reported some effects of reflexology compared
to general massage.[40] Such differences in results can be
attributed to different techniques and reflexology spots on
hands. Disagreements of specialists in the field of reflexol-
ogy are confirmed by Jones et al.[30, 31] Adib-Hajbaghery et
al. believed that any kind of massage can have many effects
on physiological parameters.[41] Some experts referred to
such changes as adverse effects and believed that at the early
stages of hand reflexology, the phenomenon of ‘healing cri-
sis’ or ‘cleansing process’ may occur, which is accompanied
by some changes in physiological symptoms such as HR. It
is believed that this phenomenon occurs when therapeutic
interventions improve the body’s ability and accumulated
waste and poisons are released into the bloodstream. These
side effects are reduced after several sessions of therapeutic
interventions of complementary therapies; therefore, these
interventions should be presented more often to obtain the
positive effects.[42, 43]
5. CONCLUSION
The use of hand reflexology along with routine care can re-
duce anxiety in patients with ACS in the CCU. Being simple,
low cost, and no need for special devices and instruments,
and specialized training are the characteristics of the hand
reflexology intervention. In recent years, the use of comple-
mentary medicine, including reflexology, has been increased
by the public; therefore, healthcare staff including nurses
should be educated and trained on complementary medicine
to be able to incorporate them into routine nursing practice.
The comparison of the effects of hand reflexology on the
anxiety level and physiological variables among male and
female patients with ACS should be investigated. Therefore,
additional exploratory studies with a greater precision in sam-
pling and various populations such as older people and with
the other types of diseases are suggested. Appropriate facil-
ities and educational programs of hand reflexology should
be provided for nurses to incorporate hand reflexology in
conjunction with others nursing interventions with the aim
of relieving patients’ anxiety.
In the current study, hand reflexology was applied only at
one session, which could be considered a limitation of this
study. Therefore, to remove the effect of the ‘healing crisis’
or ‘cleansing process’, future studies are suggested to use
more sessions of the reflexology intervention. The self-report
identity of data collection for the assessment of anxiety was
another limitation of this study. It was also impossible to
determine whether the reduction of anxiety was solely due
to reflexology massage or the ‘Hawthorne effect’. Therefore,
future studies need to include a control group to be compared
with the intervention group in terms of the level of anxiety.
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